Health-promoting schools (HPS) is an effective approach to enhance the health and well-being of children and youth, but its measurement remains a challenge considering contextual differences across school environments. The purpose of this study was to qualitatively explore the physical features of the school environment through photographs of schools that had implemented an HPS approach compared with schools that had not. This study used a descriptive approach, wherein physical features of the school environment were distilled through visual images and qualitatively analyzed. School environment data were collected from 18 elementary schools (10 HPS, 8 comparison schools) from a school board in rural Nova Scotia (Canada). Evaluation assistants captured photographs of the physical school environment as part of a broader environment audit. Overarching themes included the promotion, access and availability of opportunities for healthy eating and physical activity, healthy school climate and safety and accessibility of the school. The photographs characterized diverse aspects of the school environment and revealed differences between schools that had implemented an HPS approach compared with schools that had not. There were increased visual cues to support healthy eating, physical activity and mental well-being, and indications of a holistic approach to health among schools that implemented an HPS approach. This research adds to understanding the environmental elements of HPS. The use of photographic data to understand school environments provided an innovative method to explore the physical features of schools that had implemented an HPS approach.
INTRODUCTION
There is increasing interest in the role that school environments play in population health approaches that address social and environmental conditions to influence the et al., 2000; Story et al., 2009; Jamal et al., 2013) by shaping healthy choices through visual cues, social norms and access to resources (Wechsler et al., 2000; Frerichs et al., 2015) . Across Canada, there is increasing adoption of the 'Health-Promoting Schools' (HPS) framework to foster healthy behaviors among children and youth. HPS is a population health approach, also known as 'Comprehensive School Health' or 'Coordinated School Health', with different terms used across jurisdictional contexts (Veugelers and Schwartz, 2010) . HPS offers a holistic perspective of school health by shifting the focus from primarily classroom-based health education to viewing the school as a setting where positive health behaviors can be modeled, supported and sustained . HPS strives to promote health through a multifaceted approach that includes an interrelated emphasis on the environment, curriculum, policies, practices and engagement of staff, community and students (Denman, 1999; Deschesnes et al., 2003; World Health Organization, 2006) .
The school environment is one component of an HPS approach that comprises complex interactions between social, cultural, organizational and physical characteristics (Woolner et al., 2010) . Wechsler et al. (Wechsler et al., 2000) conceptualized a school's health environment as any external factor that influences the physical, mental and nutritional behaviors of students, with the physical environment encompassing multiple features, including climate, physical structures and the access and availability of relevant facilities and services. Past research indicates that the physical environment may impact students' learning environment and thus may have an effect on their individual behaviors, such as engagement, well-being and academic attainment (Woolner et al., 2007 (Woolner et al., , 2010 . Reviews of the literature suggest that interventions focused on the school environment have the potential to positively impact students' health behaviors (Bonell et al., 2013a, b; Jamal et al., 2013) . Moreover, a recent review provided further insight into these strategies by examining how physical design and architecture of schools may encourage health behaviors (Frerichs et al., 2015) .
Understanding the contextual differences of schools implementing an HPS approach may provide insight into the positive impact the school environment may have on students' health. However, it is difficult to explore the environmental factors of HPS due to the adaptability of the approach and varied implementation strategies across school communities (Deschesnes et al., 2003; Samdal and Rowling, 2011; McIsaac, 2014) . While the majority of studies have relied heavily on self-administered surveys, questionnaires and focus groups to gain insight into the school environment (Davison et al., 2011) , there are limitations to these traditional measures when considering the complexity across environments, thereby highlighting a need for novel assessment methods (Annear et al., 2013) . Schools are rich in visual content and photo-centric methods offer a unique method for exploring HPS as they collect information through a visual and observational process rather than collecting information through written or statistically measured paradigms (Prosser, 2007) . Moreover, when photographs are compiled, they can reveal patterns not previously perceived in the physical environment (English, 1988) . However, there is a dearth of research using visual methods to examine the variability of the school environment and understand how HPS environmental strategies are being translated into everyday school practice. Therefore, the objective of this study was to explore the physical features of the school environment through photographs of schools that had implemented an HPS approach compared with schools that had not.
METHODS

Study context and design
This research is part of a broader project that is evaluating the implementation of the HPS approach in a rural school board in the east coast province of Nova Scotia, Canada. This study used a descriptive deductive approach, whereby physical features of the school environment were captured through photographs taken as part of an environmental assessment in schools. These visual images were then qualitatively analyzed. Ethics approval was obtained from the Dalhousie Health Research Ethics Board, the participating school board and individual schools.
Sample population
School environment data were collected from 18 elementary schools in spring 2014 from a school board in rural Nova Scotia, Canada. Ten of the schools had formally adopted an HPS approach one school year prior to data collection (June 2013), while the remaining eight served as comparison schools for the purposes of this study. However, it should be noted that health-promoting activities were present in all 18 schools, following the introduction of mandatory nutrition policy and school health curricula by the Province of Nova Scotia (Province of Nova Scotia, 2006) . This reflects the real-world nature of this study.
Measures
The environmental assessment included a principal and teacher survey, and a school environment audit completed by trained evaluation assistants. The audit focused on key HPS constructs established through integrating different sources of evidence, including literature relating to theoretical components, existing tools and the tacit knowledge of project knowledge users. Indicators for constructs were developed to enable measurement of school policies, processes and built environmental characteristics that contribute to school and student health and well-being (manuscript in preparation). The audit included observational questions related to healthy eating, physical activity and overall well-being of the school community (data not shown) and a guided plan for photographs of physical features that related to specific aspects of the school environment. The guided plan included five domains of interest from the overall audit: (i) promotion of healthy eating and physical activity, (ii) access to and availability of opportunities for healthy eating, (iii) access to and availability of opportunities for physical activity, (iv) healthy school climate and (v) safety and accessibility of the school. Photographs are the focus of this analysis because of the novelty of this approach.
Data collection
Trained evaluation assistants collected school environment data for each school. The assistants completed a 'walk-around' of the school environment, with the support of a staff member, to capture photographs according to the guided plan and responded to other observational questions as part of the overall school environment audit. For example, photographs that represented school playgrounds were matched with the question 'Take a picture of the following play spaces: Playground structures'. Photographs were matched to the corresponding question they represented on the school environment audit to ensure completeness of data across all schools.
Data analysis
Photographs were organized and analyzed by school using Nvivo 10 for Windows (QSR International, Victoria, Australia). One researcher (J.C.H.K) conducted blind coding analysis for each photo to identify preliminary codes in the physical school environment. Following initial coding, two researchers (J.C.H.K., and J.-L.D.M.) met to discuss consistency of coding and develop definitions to ensure trustworthiness (Creswell, 2014) . Codes were categorized into the five themes based on the domains previously conceptualized by the school environment audit. Photographs were verified and re-coded as necessary using these established and defined codes. Photographs from schools that had formally implemented an HPS approach were separated from comparison schools and potential differences between physical features of the school environments were explored. Open memoing was conducted to identify emerging observations and the researchers (J.C.H.K., and J.-L.D.M.) collectively discussed core themes and identified differences between schools. The codes derived from the analysis align with the outlined strategies that Nova Scotia HPS aims to implement in school environments, such as a broader focus on healthy eating, physical activity and mental well-being (Province of Nova Scotia, 2009; McIsaac, 2017) .
RESULTS
Codes for each theme grouping are outlined in Table 1 . The subsequent sections and Table 2 summarize the definitions of themes and comparative results for schools that implemented an HPS approach versus comparison schools. Figure 1 illustrates photographs by themes to visually display the observed differences between schools that implemented an HPS approach and those that did not.
Promotion of healthy eating and physical activity
This theme contained photographs categorized under the codes of food marketing, health communication, health initiatives and promotion of healthy eating opportunities and physical activity. Images coded under this theme were considered to promote or hinder healthy eating and physical activity in the school environment. The promotion of healthy eating and physical activity were featured more in schools that had implemented an HPS approach compared with schools that had not (Figure 1 ). This was seen through photographs of posters, advertisements and other visual cues to support health behaviors. The promotion of healthy eating was more prominent in schools that had implemented an HPS approach, with the quantity and quality (e.g. aesthetically pleasing posters) of visual images being higher than in the comparison schools.
Access to and availability of opportunities for healthy eating
This theme comprised codes such as access and availability of processed food, food produce and resources for healthy food preparation. Codes categorized under this theme gave insight into how food was displayed and offered, as well as what resources the school had available. Analysis suggested that schools that implemented an HPS approach featured more organized and clean spaces for food preparation and better use of space, such as more modern kitchen facilities (Figure 1) , and better use of cafeteria space. Photographs suggested that comparison schools may have had more resources for food produce (e.g. school gardens), while also appearing to have more processed food available (Figure 1 ).
Access to and availability of opportunities for physical activity
Codes were classified under this theme if the images featured resources available for physical activity, and showed evidence of the promotion of physical activity through the school environment. The theme included codes such as active transportation, and engagement in non-traditional activity. Physical activity resources (e.g. playground structures, bike racks) featured in schools that implemented an HPS approach were considered to be of slightly higher quality (Figure 1) . Additionally, analysis suggested that schools that implemented an HPS approach featured more photographs of non-traditional activities to promote physical activity (e.g. Foosball).
Healthy school climate
Images were coded under Healthy School Climate if they showed evidence for support, importance and modeling of health initiatives, or promoted, and involved students in the promotion of health and mental well-being. Analysis indicated that schools that implemented an HPS approach featured more visual cues that reinforced friendship and community involvement (e.g. connectedness). Moreover, these schools seemed to have more students engaged in creating visual illustrations of friendships and health initiatives (Figure 1 ). However, comparison schools displayed a greater quantity of photographs that featured activities that promote mental well-being (e.g. meditation practices).
Safety and accessibility of the school
Images were coded under this theme if they featured resources, programs and practices that were put in place for the accessibility, security and well-being of the school community. This theme comprised codes such as security and protection, occupancy and fairness. Schools that implemented an HPS approach appeared to place more importance on the safety of the school by having more photographs that depicted safety precautions (e.g. sign-in books, lockdown procedures and hall passes). Furthermore, these schools seemed to have more resources apparent for fairness (e.g. accessible ramps), but comparison schools featured more modern resources for accessibility (e.g. disability friendly swing set).
Overall, there were two noticeable differences that were portrayed between schools that implemented an HPS approach and comparison schools: (i) promotion of health behaviors through visual cues, and (ii) student engagement. Schools that implemented an HPS approach seemed to place more importance on the promotion of healthy eating, physical activity and mental well-being • Fairness (e.g.
inclusive health promotion initiatives)
• Sanitary or unsanitary spaces through visual cues such as posters and illustrations. Additionally, schools that implemented an HPS approach featured photographs of student engagement more often through the creation of art and posters that promoted health behaviors. However, photographs that depicted health initiatives (e.g. running clubs, school gardens) were similar in both groups of schools. The quality of resources for healthy eating, physical activity and mental well-being varied across all schools and minimal differences were observed. Although these differences were minimal, the photographs depicted that schools formally implementing an HPS approach were making an effort to use the available resources to promote healthy school initiatives, which appeared to be different than comparison schools. For example, the photographs suggested that a greater emphasis on portion size and food placement occurred in HPS schools even though the kitchen or cafeteria facilities were similar to comparison schools. • Schools that implemented HPS had more organized/clean spaces for food preparation and had better use of space
• Comparison schools had more available resources for food produce (e.g. school gardens, green houses)
Access and availability for physical activity
Images that featured resources available for opportunities for physical activity, and showed evident promotion of physical activity through the school environment
• Slight difference in quality of physical activity resources (e.g. playground structures)
• More modern bike racks and crosswalks in schools that implemented HPS, but more use of bike racks in comparison schools
• Prominence of non-traditional physical activity in schools that implemented HPS (e.g. crafts, Foosball)
Healthy school climate Images that showed evidence for support, importance and modeling of health initiatives, and images that promoted, and involved the student community in the promotion of health and mental well-being
• Schools that implemented HPS displayed more visual cues reinforcing positive relationships and community involvement
• Schools that implemented HPS showed more student engagement in creating posters on friendships and through health-related team initiatives
• Comparison schools displayed more photos of activities to promote mental well-being (e.g. meditation practices)
Safety and accessibility of school
Images that illustrated resources, programs and practices that were put in place for the accessibility, security and well-being of the school community
• More emphasis on security procedures in schools that implemented HPS (e.g. lockdown guidelines, hall passes)
• Schools that implemented HPS had more resources apparent for fairness, but comparison schools had more modern resources (e.g. handicap friendly swing set)
Photographs of schools that implemented an HPS approach also seemed to place added prominence on physical activity initiatives in all aspects of the school environment, such as by promoting more alternative approaches to physical activity and active transportation.
DISCUSSION
The aim of the study was to explore the differences and observations of physical features of schools that had implemented an HPS approach compared with schools that had not, using photographs. This observation and analysis of the physical features of the school environment through photographs provided a novel method to examine the environmental elements of an HPS approach. Findings from this study suggest that health promotion initiatives were apparent in both groups of schools, yet schools that adopted a formal HPS approach seemed to place more prominence on the promotion of health through visual cues and student engagement. These observations were subtle, but offer insight into how HPS strategies are being put into practice in school environments across Nova Scotia and in other contexts. The dissemination of information through visual cues and student engagement are also important to note as they may demonstrate actions of schools that are formally implementing HPS that move beyond the mandated health policies and practices in an effort to create a holistic approach to health (Bonell et al., 2013a, b) . Wechsler et al.'s (Wechsler et al., 2000) review on aspects of the school environment that influence nutrition and physical activity suggest that visual stimuli establish a psychosocial environment that can enhance or hinder health behaviors through promotion and reinforcement. The primary focus on healthy eating practices through visual cues compared with physical activity and mental well-being is also consistent with earlier research that found that environmental cues are more widely used to promote healthy eating (Wechsler et al., 2000) . The focus on healthy eating cues in HPS may also be reinforced by the known link between healthy eating and better academic performance (Woolner et al., 2007; Florence et al., 2008) . The finding that schools that formally implemented an HPS approach seemed to exhibit more evidence of student engagement based on the physical features captured in photographs is consistent with the 'whole-school approach' strategy that is essential to HPS Samdal and Rowling, 2011; McIsaac, 2012) . Furthermore, the finding aligns with Bonell et al. (Bonell et al., 2013a, b) and Kidger et al. (Kidger et al., 2012) who suggest that population-based health interventions in school environments should support student engagement and school connectedness. Rowling and Samdal (Rowling and Samdal, 2011) also noted that student engagement allows students to become internally motivated to be part of their own health, well-being and education. Allowing children to be active participants in their learning can act as a motivational tool for students to bring about positive change in their school environment .
Although there were subtle differences in physical environment features observed in schools that formally implemented an HPS approach compared with schools that had not, health-promoting activities were apparent across all schools studied. This is likely a result of other supportive policies and programs in the province, including afterschool programming, active transportation initiatives, a mandatory nutrition policy for all schools and requirements of the school health curriculum (Province of Nova Scotia, 2006) . Bonell et al. (Bonell et al., 2013a, b) noted that it may be difficult to examine if the school environment plays an active role in a health intervention as the majority of schools already have a health component implemented in their curriculum. Additionally, there were no distinct differences on the quality of resources for healthy eating and physical activity across school environments, which may also be explained by policy requirements, as well as funding limitations. Other research has also highlighted that funding cycles can immensely impact programs in a way that school educators cannot readily control .
This study builds on existing literature to suggest that the intentional implementation of an HPS approach may foster health promotion initiatives that occur beyond the scope of required school practices, through active, yet inconspicuous messages. Reinforcement of health and wellbeing beyond the policy requirements and mandates may contribute to change if integrated throughout a multicomponent intervention that focuses on various environmental factors that influence health (Wechsler et al., 2000) . Although the physical school environment does not determine teaching and learning approaches, it may subtly reinforce messages that could in turn influence student health and well-being (Woolner et al., 2010) . Encompassing health messages in broader aspects of the school environment and extending health education beyond the primary curriculum aligns with a formally implemented HPS approach (Bonell et al., 2013a, b) .
Strengths and limitations
Visual approaches to research allow for rich data that go beyond traditional methodologies (Annear et al., 2013) and allow for interpretation through an innovative approach. This study provides insight on the physical features of HPS environmental strategies by using a relatively low-cost, novel and feasible method for examination (Allen, 2009; Staiano et al., 2012; Chow et al., 2014) . A key strength is in applying a real-world approach to explore differences between physical features of schools that had formally adopted HPS compared with schools that had not. Implementation of schemes, awards or distinctions of HPS has been reported in other countries (e.g. Wales, see Rothwell et al., 2010 ; Hong Kong, see Lee et al., 2005) ; therefore, exploring the practical nature of HPS adoption among schools is an important contribution to the international health promotion literature. A review by Frerichs et al. (Frerichs et al., 2015) on the impact of the school physical environment on healthy eating components stated that the use of communication and visual media strategies can be identified as active components of an intervention, but there is limited research on the impact of visual cues in health interventions. This study contributes to our understanding of how visual strategies and physical features can be identified within HPS across different contexts.
There are some limitations of this research. First, the modest differences observed may be because comparison schools were still implementing health-related activities to adhere to provincially mandated policies and curricula, although they had not formally adopted the HPS approach. Secondly, visual methods are limited by their exploratory nature and lack of generalizability (Davison et al., 2011) . Thirdly, the study provides sufficient photographic data from multiple schools, but the findings may be specific to the context of this particular school board in Nova Scotia, Canada. Fourthly, data collection was restricted by the questions on the school environment audit and there may have been differences in the comprehensiveness of the photographs taken at each school since the completion of the assessment relied on the observations of the evaluation assistant. Finally, the data analysis procedure may also be vulnerable to researcher bias since coding was based on the researchers' subjective interpretation of photographs. However, biases were reduced through the involvement of two researchers and the development of definitions for codes during the analysis procedure. It is also important to note that the differences observed among schools that had formally implemented an HPS approach do not infer that there will be an impact on student health and well-being.
CONCLUSION
This study used a visual method to understand how HPS strategies are put into practice through physical features of the school environment. Differences, while subtle, were observed between schools that were formally implementing an HPS approach compared with schools that were not. Going beyond traditional methodologies is critical for exploring approaches that are complex and dynamic across settings. As the HPS approach is difficult to assess, future examination should seek other innovative methods to understand components of the school environment to ensure that the HPS approach continues to reinforce and promote student health and well-being. 
